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Abstract: Procid and Procid forte products are containing two biocide substances 
(glutaraldehyd and didecyl-dimethyl ammonium chloride) with inhibitory action on Gram negative 
and Gram positive bacteria, viruses, fungi and unicellular algae. The products are recommended in the 
veterinary practice for microbial disinfection of various surfaces. The antimicrobial effect was tested 
for the following microorganism types: Gram negative bacteria: Salmonella sp., Escherichia coli, 
Pseudomonas pyocianea, Bordetella bronchiseptica, Neisseria polysacharea; Gram positive bacteria: 
Staphylococcus aureus, Bacillus anthracis (tulpina vaccinală 1190 R), Bacillus laterosporus, 
Brevibacterium linens, Listeria monocytogenes, Erisipelothrix rhusiopathiae; microscopic fungi: 
Penicillium sp., Aspergillus sp., Candida albicans; unicellular algae: Prototheca zopfii. The following 
reference strains of the ATTC collection were also tested: Staphylococcus aureus 6358P, Escherichia 
coli 10536, Pseudomonas pyocyanea 27853, Prototheca wickerhamii 16529. From both products 
dilutions of 1/100 and 1/200 (10 ml) were introduced in tubes and the tested culture was added (0,2 
ml). Passages on culture mediums were performed after 30, 60 minutes and 24 hours, in order to test 
the mycrobicidal effect. All the tested strains were inhibiting by 1/100 dilution to the three contact 
times. At 1/200 dilution resistance was observed for Salmonella (at 30 minutes) and Pseudomonas (at 
30 and 60 minutes). 
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INTRODUCTION 
 
 Chemical substances number and structure having biocide activity is large, with 
important part in reducing microorganism number (sanitation activity) or their destruction 
(disinfection activity). Non-selective or less selective activity of these substances is due to 
their mechanism of deteriorating the cells and addresses to common cells structures both for 
microorganism and superior cells organisms: adulterates the cytoplasm membranes, distorts 
protein structure and blocks the active chemical groupings interrupting the metabolism (1).  
Aldehydes used as disinfectants (formaldehyde, para-formaldehyde and 
glutaraldehyde) are active alkylating protein NH2 groupings in high concentrations and 
proteins precipitation. They have bactericide, sporicide (after long time contact) and virulicide 
activity (1). Their toxicity degree must be considered before using these substances (3, 8, 9). 
Procid and Procid forte products are containing two biocide activity substances 
(glutaric aldehyde and didecildimethyl ammonium chloride), with inhibitory activity on Gram 
negative and positive bacteria, viruses, fungi and unicellular algae (10). 
The aim of this work was to test the antimicrobial effect of Procid and Procid forte 
(disinfectant solutions based on glutaraldehyde) on Gram negative and positive bacteria, 
viruses, fungi and unicellular algae in laboratory conditions.  
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MATERIAL AND METHOD 
 
 Bacterial strains tested: 
Gram negative bacteria: Salmonella sp., Escherichia coli, E. coli (ATCC 106536) 
Pseudomonas pyocyanea, Ps. pyocyanea (ATCC 27853), Bordetella bronchiseptica, 
Neisseria polysaccharea.  
Gram positive bacteria: Staphylococcus aureus, S. aureus (ATCC 6538P), Bacillus 
anthracis (1190 R vaccinal strain), Bacillus laterosporus, Brevibacterium linens, Listeria 
monocytogenes, Erisipelothrix rhusiopathiae. 
 Microscopic fungi: Penicillium sp., Aspergillus sp., Candida albicans. 
  Unicellular algae: Prototheca zopfii, Prototheca wickerhamii (ATCC 16529). 
Culture mediums: Glucose liquid and solid medium, Sabouraud agar, Chapman 
medium, blood agar, Smith-Baskerville medium. 
Dilutions performing: 
For each microbial tested strain 4 tubes with broth were used. In the first tube the 
dilution of Procid and Procid forte (50 µl + 10 ml broth = 1/100) was realized, followed by the 
sowing of 0,2 ml liquid culture of the tested strain. After 30, 60 minutes and 24 hours of 
contact 0,2 ml from the first tube was introduced in the control tubes to verify the inhibitory 
effect for each contact time. The tubes sowed and control tubes were incubated for 24-48 
hours at 37oC, and observed for 10-14 days. For the dilution of 1/200 the method was similar. 
For bacteria, 0,2 ml of a 24 h broth culture was sowed in each tube. The contact times 
were of 30, 60 minutes and 24 hours.  After each contact time, sowings were made on specific 
culture mediums for each germ category, testing if the antimicrobial effect induced is 
bactericide or bacteriostatic. 
In case of fungi, the sowing was performed from a hyphae and spores suspension in 
glucose broth using the loop of 3 mm; the dispersion was made both on broth and glucose 
agar; the mediums were observed for 2 weeks.  
For unicellular algae of Prototheca genus, the dispersion was made in glucose broth, 
Petri dishes with glucose agar and Smith Baskerville medium; the observation was made for 
two weeks. 
 
RESULTS AND DISCUTIONS 
 
The recipients sowed were examined daily for two weeks.  
For broth the following characters were observed: clearness/turbidity, color, surface 
aspect and the presence of the deposit. 
For solid mediums the following colonies characters were appreciated: dimensions, 
margins, surface aspect, transparency, opacity, consistence, color, adherence to medium. 
If the germs are not developing (inhibitory effect) the mediums maintain clear even 
after 2 weeks of observation; in this situation the mark was minus (–). 
Germs development (lack of inhibitory effect) reveals that the product had no 
efficiency for the tested dilution; germs presented no development in the tube or plates 
culture; in this situation the mark was plus (+).  
Procid products are recommended in veterinary practice for microbial decontamination 
of various surfaces. The antimicrobial effect of Procid and Procid forte biocide products 
(disinfectants solutions) was tested in laboratory conditions on 19 microbial strains: 7 strains 
of Gram positive bacteria, 7 Gram negative bacteria, 2 strains of mycetes, one yeast strain and 
2 unicellular algae strains. The comparative results between the two products are presented in 
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table nr. 1 (Gram positive bacteria), nr. 2 (Gram negative bacteria) and nr. 3 (mycetes, yeast 
and unicellular algae). 
 
Table nr. 1 
PROCID and PROCID FORTE antimicrobial effect on Gram positive bacterial strains  
      
Procid Procid forte Nr. Bacterial specie Contact times 1/100 1/200 1/100 1/200 
1. Staphylococcus aureus (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
2. Staphylococcus aureus (ATCC 6538P) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
3. Bacillus anthracis (1190 R vaccine strain) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
4. Bacillus laterosporus (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
5. Brevibacterium lines (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
 
Listeria monocytogenes 
(FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
7. 
Erysipelothrix 
rhusiopathiae 
(FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
Legend:    (–) Growth inhibition (germs development absent in culture) 
      (+) Inhibition lack (germs development in culture) 
      ATCC: American Type Culture Collection. 
 
The biocide effect on Gram positive bacteria of the two products is identical. No 
differences were observed regarding the products or the properties of the tested bacteria The 
inhibitory effect was observed even in sporulated bacteria such as Bacillus or germs 
considered as very resistant in the environment as Listeria and Erysipelothrix.  
The plates with dispersion from the tubes where the inhibitory effect was observed (at 
all contact times) remained sterile for the entire observation period (30 days). In conclusion 
the antimicrobial effect is bactericide and manifested at 30 minutes after the contact.  
For Gram negative bacteria the microbicide effect was similar for the two products. 
Sensitive proved to be Escherichia, Bordetella and Neisseria both for 1/100 and 1/200 
dilutions at the three contact times: 30 and 60 minutes respectively 24 hours; the effect 
induced was bactericide. 
Strains from genus Pseudomonas were inhibited by both products at the dilution of 
1/100 for the three contact times; they presented resistance at the dilution of 1/200 at 30 and 
60 minutes for Procid and at 30 minutes for Procid forte. The inhibition was produced after 
only 24 hours, the effect induced being bacteriostatic at 60 minutes and bactericide at 24 
hours. In the tubes where the inhibition was not observed (30 and 60 minutes) the culture 
developed. The broth presented high turbidity, ring and pellicle at the medium surface. On 
glucose agar S type colonies developed. For both mediums their color turned green-blue due 
to the production of the piocyanic pigment. 
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Table nr. 2 
PROCID and PROCID FORTE antimicrobial effect on Gram negative bacterial strains  
     
Procid Procid forte Nr. Bacterial specie Contact times 1/100 1/200 1/100 1/200 
1. Salmonella sp., (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
+ 
 
 
 
 
 
+ 
 
 
2. Escherichia coli (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
3. Escherichia coli (ATCC 10536) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
4. Bordetella bronchiseptica (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
5. Pseudomonas pyocyanea (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
+ 
+ 
 
 
 
 
+ 
 
 
6. Pseudomonas pyocyanea (ATCC 27853) 
30 minutes 
60 minutes 
24 hours 
 
 
 
+ 
+ 
 
 
 
 
+ 
 
 
7. Neisseria polysacharea (FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
Legend:    (–) Growth inhibition (germs development absent in culture) 
      (+) Inhibition lack (germs development in culture) 
       ATCC: American Type Culture Collection 
Pseudomonas pyocyanea is a germ with increased resistance to physical factors (UV 
light), chemical (alcohol) and antibiotics. Is widely spread in the environment including food, 
hospitals, being frequently involved in the nosocomial infections mostly in immune-
deficiency patients.  
  Table nr. 3 
PROCID and PROCID FORTE antimicrobial effect on fungi and unicellular algae strains 
 
Procid Procid forte Nr. 
 
Bacterial specie Contact 
times 1/100 1/200 1/100 1/200 
1. Candida spp. 
(FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
2. Penicillium spp., 
(FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
3. Aspergillus spp., 
(FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
4. Prototheca zopfii 
(FVM Cluj-Napoca) 
30 minutes 
60 minutes 
24 hours 
 
 
 
 
 
 
 
 
 
 
 
 
5. Prototheca wickerhamii 
(ATCC 16529) 
 
30 minutes 
60 minutes 
24 hours 
 
 
 
+ 
+ 
 
 
 
 
+ 
 
 
Legend:    (–) Growth inhibition (germs development absent in culture) 
      (+) Inhibition lack (germs development in culture) 
       ATCC: American Type Culture Collection 
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Salmonella strain was inhibited by the both products at 1/100 dilution; presented 
resistance for the dilution of 1/200 at 30 minutes of contact and inhibited at 60 minutes and 24 
hours; the effect induced was bactericid.  
The tested products presented identical microbicide activity for mycetes, yeast and 
unicellular algae for both dilutions: 1/100 and 1/200 after 30 minutes of contact; the induced 
effect was „cid”, considering the complex structure of these strains compared to bacteria. In 
the cytoplasmatic membrane composition sterols are included, their wall having as major 
structural elements hexose and hexosamine polymers. Prototheca has a complex chemical 
composition. In the cell wall, sterols, cellulose, muramic acid and glucosamina are present, 
distinctive character compared to bacteria and fungi.  
Based on the obtained results we can conclude that Procid and Procid forte have a 
intense antimicrobial effect for the tested strains at the dilution of 1/100 at the three contact 
times with bactericide effect. At the dilution of 1/200 the effect was decreased, the strains of 
Salmonella and Pseudomonas being resistant. Procid forte having in his composition 
surfactants proved more active at the dilution of 1/200. Both products can be used in activities 
of disinfection and sanitation according to the recommendations mentioned by the producer. 
For the utilization, a special attention must be directed to work protection, knowing that 
glutaraldehyde has a high toxicity being involved in affections such as asthma, rhinitis, and 
dermatitis). These affections were described at humans and reproduced in experiments with 
animals (2, 4, 5, 6, 7).  
 
 
CONCLUSIONS 
 
1. Biocide products Procid and Procid forte (disinfectant solutions) were tested in 
laboratory conditions on 19 microbial strains: 7 strains of Gram positive bacteria, 7 Gram 
negative bacteria, 2 strains of mycetes, one yeast strain and 2 unicellular algae strains. 
  2. Gram positive bacteria proved to be totally sensitive both for 1/100 and 1/200 
dilution at the contact times: 30 and 60 minutes respectively 24 hours, even for sporulated 
bacteria; the effect induced was bactericide. 
  3. Gram negative bacteria from genus Escherichia,  Bordetella and Neisseria proved 
to be sensitive to the three contact times for both of the dilutions; the effect induced was 
bactericide. 
4. Salmonella strain was inhibited by both of the products at 1/100 dilution but resisted 
at 1/200 at 30 minutes of contact and was inhibited at 1/200 at 60 minutes and 24 hours; the 
effect induced was bactericide. 
5. Strains from genus Pseudomonas were inhibited by both products at 1/100 dilution 
at the three contact times but presented resistance at the dilution of 1/200 at 30 and 60 minutes 
for Procid and at 30 minutes at Procid forte; the inhibition was produced after 24 hours, the 
effect being bacteriostatic at 60 minutes and bactericide at 24 hours. 
6. Mycetes (genus Penicillium and Aspergillus), yeasts (genus Candida) and algae 
(genus Prototheca) were inhibited by the both products for both dilutions (1/100 and 1/200) at 
the three contact times; the effect induced was of „cid” type. 
7. The biocide effect on the tested bacterial strains (Gram positive and Gram negative; 
sporulated and non-sporulated), microscopic fungi (yeast and mycetes) and unicellular algae, 
recommends the use of Procid and Procid forte in the decontamination activities. 
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